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ABSTRACT 

This guide is intended for use in teaching a course 
in the sequential tasks that change a designer's idea into a 
completed product. Emphasis is placed on the design o£ a product and 
the manufacturing system needed to produce it. The first two sections 
discuss the guide's development within the framework of North 
Carolina's efforts to improve technological literacy and the guide's 
place as part of an instructional system. The next sections outHne 
the course objectives and content. A list of recommended references 
is also included. The remainder of the guide consists of learning 
modules on the following topics: manufacturing systems, designing and 
engineering products, selecting and sequencing operations, designing 
tooling, developing quality control systems, developing plant 
layouts, and producing products and analyzing production systems. 
Each module includes information about the length of time needed tc 
complete the module, an introduction to the instructional content to 
be covered in class, performance objectives, a day-by-day outline of 
student learning activities-, and lists of suggested textbooks and 
references. (MN) 
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Activities and procedures within the Division 
of Vocational Education are governed by the 
philosophy of simple fairness to ciK There- 
fore, the policy of the Division is that all 
operations will be performed without regard 
to race, sex, color, national origin, or 
handicap. 



IF THERE ARE ANY QUESTIONS, PLEASE CONTACT THE INDUSTRIAL ARTS/TECHNOLOGY EDUCATION 
OFFICE BY MAIL (116 WEST EDENTON STREET, EDUCATION BUILDING, RALEIGH, NC 27603-1712) 
OR BY PHONE (919/733-7970) • 
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INTRODUCTION 



The North Carolina Technology Education Curriculum is a program to meet 
every citizen's need to be technological ly literate. Some basic 
assumptions underlie the prograa. and these can be divided into content 
assumptions, and learner assumptions. 

The curriculum was developed using the belief that the appropriate 
content for the field 1. technology. «ul it, impact on individuals and 
society. It vas further assused that the content is besc organized 
around huaan productive system, that have been used, are now being used, 
f L . • continue to be used. These universal e-stems are 

communication. constniction. manufacturing. and transportation. 
Finally, it was assumea that this content can best be addressed from a 
SaWresSaln«^ "^'^ P'^^"""' °"tP"". f^^back. and 

The curriculum was further based on the assumption that education should 
meet the needs of Individuals and the human requirements of society. It 
was assumed that each person living in a technological society should 
have a basic understanding of and the ability to assimilate the 
knowledge about technology. People it was assumed, should be able to 
i^^f'^of /5 technological nature of society and help impact the 

Z .Vl. t^X "° P'^o'''"*. Additionally people should 

n.i . . contributors to a society in their several roles, 

including citizen, voter, investor, consumer, worker, and leader. 

These assumptions caused the curriculum to be developed in such a way as 

Provide ar. overview of technology first, allow for more indepth 
l^tl . specific technological areas, and culminate with 



3. 
4. 



synthesis activities. 

hLhTv" ^*«fh"-fi"«ed, content-centered in early courses, and 
highly, student-directed, process centered in advanced courses. 

Involve problem-solving and group activities of all courses. 

Stress the how and why of technology and Its relationship to 
our quality of life. 

5. Be activity-centered learning, with the content being used to 
aetermine the appropriateness of each activity selected. 

^' ^M.r"*^^^* important to young women and young men, both of 
which must function in a technological society. 

Finally, the curriculum was developed to be descriptive rather than 

jncSSr^r* ^° teach and suggest way. o? 

teaching the content. At no time are daily activities prescrlb.^d in 

condition? '° individuaizing the presentations to meet locaJ 



THE CURRICULUM GUIDE TW AH INSTRUCTIONAL SYSTEM 



Each course in the North Carolina Technology Education Currlculuu is 
«een as a dynamic activity involving a complete instruction system. 
This systec generally includes seven components: the teacher, the 
students, a texbook when available, the curriculum guide, laboratory 
sheets, apparatus, and a reference library. 

THE TEACHER 

The teacher plays the primary role in the system. This role entails 
being a curriculum developer. The teacher chooses the points to 
emphasize and to evaluate. Care should be taken to insure that the 
coverage of the subject is comprehensive. You should resist "picking 
and choosing only modules and activities that are the moct interesting, 
°^ easiest to Implement. All modules and activities 
should be Included. However, you are encouraged to redesign or replace 
activities with your own activities that contain equivalent content. 

As a technical expert, the teacher gives presentations, demonrtrations, 
and asks questions about the subject matter. Safety information, and 
the demonstration of teaching/learining activities, are the 
responsibility of the teacher. 

The teacher is an instruction manager . Managers plan, schedule, direct, 
and control activities. The teacher, perhaps in cooperation with 
students, £lan the instruction by identifying the instructional goals. 
The activities to reach these goals are scheduled. Through 
presentations and application activities students are directed through 
th« construction activities. Finally, the student's work and the 
teacher s management is controlled through various forms of 
evaluation. Since evaluation Instruments should be designed to measure 
success in reaching the goals, these instruments should be prepared by 
the teacher. ^ ' 

w*u,'***^^*'' c^^*ator of t he teaching/learning environment. It is 

""amended that you create a "role playing" environment. In 
addition to havxng students do tasks that simulate construction, have 
them play the role of workers, managers, and owners. For example, refer 
to a group of students as « "work crew" or "survey party" with job 
titles, rather than as student? who carry out assigned tasks. Help them 
vi;uali2e themselves in their roles. The teacher can become a job 
superintendent, owner, or goven^ment officer, who approves the "work 
crew s jcb. 

THE STUDENT 

The target population is made up of middle-junior high or high school 

JmJ: .^^«^\"sponsibillties include reading the textbook assignments, 
doing the worksheets as homework, and completing the activities. 



THE TEXBOOK 

A textbook should be selected for the course and" each student should 
heve one. A textbook contains the body of knowledge about Induscria] 
technology. It should be selected to meet the appropriate reading 
level, and be written In an Interesting way with numerous Illustrations. 

THE CURRICULUM GUIDE 

The curriculum guide Is to be used to help plan your Instruction. The 
Introduction consists of a structure for the content and a description 
of an Instructional system wit*-, suggestions on how to use it. 

The remainder of the curriculum guide briefly describes the modules. 
Each module consists of an introduction, o?>jective(s) , and a description 
of the activities. The description ot the activities Includes a 
schedule, presentation titles, application activities, and presentation 
Cities, references, and safety guidelines. Suggestions for getting 
prepared and carrying out the activity are found in the teacher activity 
sections. 

Suggestions for a variety of optional activities may also be found 
throughout the curriculum guide. 

THE APPARATUS 

Often the course guide contains plans for specialized apparatus useful 
in teaching the course. Drawings will be placed with the activity in 
which they are used. You can use the drawings to construct the apparatus. 

THE REFERENCE LIBRARY 

Some courses require student reference books. The titles of these are 
included in the reference library and copies should be purchased for 
laboratory use. 

DAILY LESSON flJ\NS AND EVALUATION 

The planning of dally tctlvitles and aa. on going evaluation system are 
th teacher's responsibility and rightfully so. Each student should 
adapt activities and presentations to insure they help students develop 
the identified concepts within local conditions. The curriculum guide 
was designed to help you, the local professional, present e relevant, 
exciting course. Good luck! 




Manufacturing enterprises facse two major design tasks* T!hey must design 
products to meet the needs and wants of customers, and then design 
msuiufacturing systems to produce these products eff ici^tly and to quality 
standards* 

Product design -app^oadics can be divided into tMO major types: the 
production approadi and the market approach. In the production ajpproadi, the 
oonpeny develops a product that fits its production parameters, then attempts 
to develop a demand tot a.e product through hig^y persuasive promotional 
activities. The market arproadi identifies a specific need in the 
marketplace, then design'^ and engineers a product to meet that need. 

Product design requires that (1) a need or want is identified, (2) a design 
direction te identified and defined, (3) product ideas be generated and 
refinsd, (4) promising ideas be selected for engineering, and (5) selected 
ideas be specified for production. 

Once a product is developed, a manufacturing system to produce the product 
must be designed, installed, and operated. This activity requires that (1) 
manufacturing operations be selected and sequeiced, (2) tooling be designed 
and constructed, (3) plant layouts be developed, (4) material-handling systems 
be designed and installed, (5) quality control systems be developed, (6) a 
production control system be designed, (7) a pilot run of the system be 
oon?>leted, and (8) the tested system be operated*^ 

This course is designed to allow the students to study the sequential tasks 
that change a designer's idea into a oon^jleted product. En^iiasis is placed on 
the study of the design of a product and the manufacturing system needed to 
produce it. 
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Module Tiwe 

Title and Oontent (Days) 

Manufacturing Systems 5 
S/8tens moddl 
FUncticns of the syst^ 
^sten reeouroes 
Inpact of manufacturing systems 

Designing and Engineering Products 25 
Generating product ideas 
Refining product ideas 
Selecting product ioeas for manufacture 
^ecifying the diaracteristics of products 

Selecting and Sequaicing Cperaticni^ 5 
Selecting operations 
Sequencing operaticns 
Documenting operations planning 

Designing Tooling 20 
Determining tooling needs 
Designing tooling 
Preparing tooling drawings 
Building tooling 
Testing and installing tooling 

Developing Quality Control systems 10 
Designing the syst^ 
Designing inspection gauges 
Pr^>aring inspection gauge drawings 
Constructing inspection gauges 

Levelc^ing Plant Layouts 5 
Preparing plant layout drawings 
Determining naterial-handling needs 
Positioning equipment 

Producing Products and Analyzing the ^stem 10 
Conducting pilot runs 
Analyzing the results of the pilot runs 
Manufacturing products 
Controlling quality and productivity 
Analyzing the results 
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OOUESB OBJECnyR AND GQAIf 



Upcn ooo5>leticn of Product and Manufacturing System Design, each student 
should be able to: 

1. Develop creative, organizaticnal, and caranunicaticn skills used for 
generating product ideas, establishing ^^ecifications, and identifying 
materials used to produce inckistrial and consusier products* 

2. Develop probleort-solving skills and positive attitudes as applied in the 
design and deve^loExnent of process, loethods, tooling^ and plant 
engineering* 

3* Oonddct oneself in a safe, rerocnsible, and cooperative manner in group 
eiMOunters of planning, developing, and operating production activities* 

4. Analyze the task performed, the working coaditicns, and the education and 
skills needed in oca5)ations dealing with the design, development, and 
aigineering required in production* 

5* Conserve materials and energies, consider the appropriate disposal of 

waste materials, establish good working conditions, and produce a safe and 
appropriate product* 



iO 



RBPBRBKES 



Ho textbook has been found t^at covers the caitent for thie course* The 
following references are reaxmiaic3ed for a Teacher's Reference Library which 
c?in be used to develop presentations and activities* 

Amrine, Harold ?• , John A Ritchey, and Oliver S* Hulley, Manufacturing 
Qrganizaticn and Management # PrenticeHSedl (Latest Edition}, Bnglewodd 
Cliffs, na. 

GrueoMald, George, Mew Product DevelotaDent* Grain Books, 740 Rash Street, 
Chicago, IL, 1965« 

Kn^spa, J* Russell, and John R* Lind^edc, Basic Manufacturing^ Bennett, and 
MdCnic^t Publishing Co., Peoria, IL, 198*51 

Moore, Franklin G. , and Ukubs E* Heidrick, Production/Operaticns Mana ^^Jo ent^ 
Richard D* Irwin, Inc., HODSWOOd, IL* 

Riggs, James L#, e'^.al.. Industrial Organization and Managements MoGraw^ill, 
(Latest Edition), KY* 

Wri^^, Ihcroas, Esqploring Manufacturing* Goodheart-Willcox, South Holland, 
IL, 19e6. 

Wtig^t, R. Thanas, Manufacturing* Goodheart-Willcox, South Holland, IL, 1985 • 

Wri^t, R. Thaias, Processes of Manufacturing* Goodheart-Willcox, South 
Holland, IL, 1987. 

Bie following two publications contain useful forras for product design and 
manufacturing system design activities* 

Wtig^t, R. Thomas, Exploring Manufacturing - Activity Sheets* 
Goodbear t-Wi llcox. South Holland, IL, 1986* 

Wric]^A, R* Thomas, Manufacturing Laboratory Manual* Goodheart-Willcox, South 
Holland, IL, ^986* 
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PSODJCr AND MttUEACniRIHS SfSIBt TBSIGB 



MODULE: 1 : Manufacturing Systems 
IBXUS: 5^ LKIS Manufacturing CLUSTER 



Manufacturing is the act of changing the shape, combination^ or coD^xDeiticn of 
materials to add to their worth. It is an act of form utility - adding worth 
hy dianging a materials form. 

Manufacturing is OGqpleted using three major systems: 

1. Custan building - a limited number of products on order and to the 
custooers ^)ecifications. 

2. Intermittent or job lot'- manufacturing parts or products in groups or 
lots using individual machine seti?)s for each operation. The production 
may be set by orders or forecasts, and be made to the customer's or the 
manufacturer's specifications. 

3- Continuous - producing products on an uninterrupted basis to forecast the 
manufacturer's ^)ecifications« 

The type of equipmait, skill of the workers, unit production cost, quality, 
training requirements, and a number of other factors will be directly 
influenced by the manufacturing system selected. 

Gar^rally, custom manufacturing requires g^*3ral purpose equipment qperated by 
skilled workers vitio are responsible for their avn quality insp'^ctions. The 
unit cost for products produced by custom techniques are high and the product 
uniformity difficult to maintain. 

Continuous manufacturing often uses special purpose, automatic equi^xnent 
operated by semiskilled workers. Generally, inspection is daie by inspectors 
or madiine sensors. Uniform quality and production rate are fairly easy to 
maintain and unit production costs axe low. 

However, continuous manufacturing systems are fairly inflexible. 

New machining centers and flexible manufacturing technology is now giving 
custom or job lot flexibility with continuous manufacturing advantages. 
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GEJBCnVES 

Upon oanpleting this learning module, eadi student should be able to: 

1. Describe Uffexentiate between the three major types of 
manufac systeais* 

2. Describe the four major classifications of industries. 
3* Describe the major types of manufactured goods. 

4. OcD;>are and contrast custom and continuous manufacturing systems. 
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1 Itoke introducticns: self, students, the cxxirse, and safe conduce in 
the laboratory* 

Oonplete the required administrative details and define ocunnonly 
terms. 

OcnAjct laboratory tour with demons traticns of product operations* 
Explean system of evaluating student adiievement* 

2 Present classification used for industries manufacturing, products, 
and occijpations* 

Describe functions to be performed in manufacturing a product* 

Illustrate the system's model used to analyze how things are 
acoonylished* 

Introduce custom vs* continuous manufacturing activity* 

3 Demonstrate 'custom and continuous manufacturing* 

4 Students should conplete custom vs* continuous manufacturing 
activity* 

5 Present an approach used to analyze the impc - 1 on persons, society, 
and the environment, as a result of the production of things* 

Have students analyze the impact of selected products* 
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HESBimC TBB MXULE 



0 Wall before introducing this r^dule, con5>lete the following tasks: 

1. Ooqoletely reeid and stxxS/ the course guide. 

2. Select sooie design and drafting books for a classroom library. 

3. Select a single product to produce using custom and line 
production tediniqiies. 

Specific ideas may be found in the folloi^dng publications: 

Wti^t, R. Thomas, Mamufacturing (Instructor's Guide). 
Goodhear t-Wi lloox, Sout^ Holland, IL, pp. 42--46, 1964. 

Tedhroloy Education Activity ♦ ^F'^>^<X)1. Available through a 
subscription service from the Center for Inple'^nting 
Technology Education, Oq>artiiiait of Industry and Technology, 
Bcill State University, Muncie, IN 47306. 

4. Prepare plans, flow process charts, and tooling for selected 
product. 

1 Make a self-introduction and call the roll to learn the students' 
names. Provide an introductory preview of the course. Distribute r 
copy, and review the "oondact of working in the laboratory." 

Define texrms whic^ are ccnsKnly used but often misunderstood: 
tedinology, industry, manufacturing/ society, and environment. 

EstaQ>lish safety considerations to be taken into account around 
tool"^ and machinery. 

Conduct a laboratory tour. Demonstrate some of the unique processes 
and operations used to produce a simple product. Then relate that 
much is involved in getting a product ready to run. Operating the 
production itself is routine performance — the part being taken over 
by computer operated madiinery. Show exanples of the planning, 
organizing, tooling, instrumentation, etc. that makes the production 
possible. Point out that all parts of the operations can be 
improved and it's the prbblett-^olving, trial and error (within 
safety precautions), and organizational arrangements that are 
isfxsrtant as a study of manufacturing. 

Explain that evaluation of student work in the class is not based on 
the quality of product produced, but is assessed on the active, 
cooperative participation, and the learning about the various 
a^)ects of plamning, prctolem-^lving, and arranging for production 
by the individual within a group effort. 



15 




12 



FBBSBimB IBB MGDUU ^ OGDtisued 



2 Present the classifioaticns used in analyzing industry and 

manufacturing: use examples to help clarify the differences between 
classifications • 

Industries 

1. GGnstructlon 

2. Manufacturing 

3. OcmnuniGaticns 

4. Transportation 

5. Agriodture 

6. Extractive, etc. 
Manufacturing 

1. Primary 

2. Secondary 
Manufacturing Approaches 

1. Custom/mass production 

2. Contiruxxis line 

3. Intermittent 

4. Batdi 

5. Job lot 
Manufactured Goods 

1. Industrial 

2. Military 

3. Consumer 

4. "Xirable/Ncndurable 
Production Oca?>aticns 
1. UnskiUed 
2^ Semiskilled 
3. Skilled 

a. Managerial 

b. Professional 

c. Clerical 

(People who work with data, people, or things. ) 

Describe the functions which need to be performed in order to 
produce manufactured goods; 

1. Management 

2. Hesearcii 

3. Development 

4. Engineering 

5. Production 
6o Marketing 

Many of the activities within the course will provide e:q?eriences 
J within these functions. 
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EIESBZriHS THE MQOUEZ - CXxitixuad 



DMT hJi'ivra 

Illustrate the system's model used to analyze hew things are 
accxanplished. Ihe "input** takes into acocxant all those ideas, 
influences, and t^ngs affecting the system. T!he ''processes" are 
involved with making the things of the organized system work, 
functioa, or otlierwise prooeed<» Hie "out^t" is the resultant 
product of the systan; it nay be Id^a, data, illustrations, 
procedures, or things. 

UJTEz Use approximately 25-30 minutes for the ahove discussion. 

Introduce the custcn vs. continuous activity. Explain that the 
class will be divided intc cwo groi:5»: 

Grocp A will custom manufacture the selected product using the skill 
of a craf t^)erson. 

Grocp B will use a manufacturing system to continuously manufacture 
the product. 

At the aid of the product production phase, the output will be 
measured on productivity (qoantity produced divided by total 
manufacturing time, and quality}. 

3 Divide the class into two groups. TBie grocps do not have to be 
equal in size. Assign only as many students to Group B as needed to 
eff iciaitly operate the manufacturing system. 

Demonstrate the continuous and custom manufacture of the product. 

4 Give the groi?)s 30-40 minutes to manufacture products. 
Ai»ly.e products produced. 

5 Present the three aspects to be considered in analyzing t±ie 
inpacts of production. Cress-analyze the three a^>ects with: 

1. Materials and energies oonsumed 

2. Approaches used to produce the product 

3. The products themselves 

4. T*e wastes resulting from the production. 

Point out that there are both beneficial and detrimental outcomes of 
most economic activity. 
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POBSSriBB TBE MXUDUB - Oontinued 



Efiy Acnvrry 

Hand out an "Iicpact Analysis Chart" for students to plot inpacr 
statements regarding: 

!• iBpact on the person (self) 
2* Iiqpact on society as a v^le 
3* Iiriwict on the aivironnent. 

Students are to oonsider both the good and bad influences. The 
teacher should have some products as samples but could enlist the 
stud»ts* ideas as well. Hie products should balance out a variety 
of outocmes* 

Enfiiasize the iinportance of being an enli^tened consumer, voter, 
and citizen. Encourage students to be conscious of safety in their 
own actions, consideration of others, thouc^tful in the consunpticn 
of things, and the di^X)sal of waste materials. 
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PRDDOCr ittD MREIIBIOURIN5 SYSOH EESIGN 



MXULE: 2 i Designing and Engineering Products 
IJSXnHt 26 IX£S Mauiufacturing OUSTER 



Memufactured products are generally designed to meet custcroer needs or wants. 
However, two basic approaches are used in designing these products: 

1, Producticn Approacii: T!t}e product is designed and «igineered toy the 
ooqpany then an intensive marketing program is used to gain customer 
acceptance or generate consumer demand. 

2. Market Approach: Ttie market (customers) is carefully studied to determine 
conamer needs/wants, then, the product is designed and engineered to meet 
these needs. 

In both approaches, the product is goierally developed following several 
identifisihLe steps including: 

1. Identi^ng the need/want (defining the problem). 

2. Gathering data to provide a foundation for the product developnvent 
activity. 

3. Developing alternate solutions to the product need using sketches, models, 
and brainstorming techniques. 

4. Evaluating the possible sduticns against manufacturing, f ineincial, 
marketing, end technical criteria. 

5* Communicating selected sduticns through drawings, bill of materials, 
specification sheets, and written or ored reports. 

All product designs must meet the final test of good designs. They must be 
safe, functional, appropriate, and economical. Also, they must be designed 
with manufacture, sale, and operation in mirKi. 

This learning module will allow students to take a design problem and move it 
from idea to specified product. It will present researching, ideation 
(developing ideas), imagineering (letting tV-^ imagination soar then engineer 
ideas back to reality), developing (sketching and modeling), and engineering 
(drawing, bill of materials). Ihrou^Kxit the module, developing, 
connunicating, end evaluating ideas is the focus* 
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QBncnvEs 



Upon oodDleting this learning module, each studait should be able to: 

!• List and describe the steps in the product design cycle. 

2. Differentiate between prcxiucticn and inarket produc:t design orientations* 

3. Describe and participate in brainstorming sessions. 

4. Generate, develc^, and refine product ideas. 

5. Prepare a product design stateaent. 

6. Develop a data base for product design activities. 

7. Differaitiate between nocKtqps and prototypes. 

8. Oonstmct a xscdkup of a product. 

9. Descaribe detail, assembly, and systen drawings. 

10. Prepare engineering drawings. 

11. Describe and prepare a bill of naterials* 
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DMT Njnvm 

1 Introduce the functions of researchf developnent, engineering/ and 
their interrelationships, and discuss the factors involved in 
identifying and defining a design problem. 

Provide an overview of the prooedore used to handle the design 
problem* CXitline the tedinigues to be used and the design 
consideration's to be taken into account* 

2--4 Introduce the process of gathering data and c^efining problems* 

Introduce design prcblaa* 

Have the students gather data and refine design problem* 

5 Introduce and have students develop design direction statements* 

6 Present an overview of the techniques used to goierate and 
comnunicate product ideas, roughs, refined sketches, and detailed 
sketches* 

7-8 Students should generate a set of rou^, refined sketches for their 
assigned problem* 

9-10 Introduce brainstorming, brainstom product ideas, and select best 
ideas for development* 

11 Students should incorporate results of brainstorming session into 
product designs* 

12-13 Introduce dimensioning and have students dimension revised, refined 
sketches* 

14-16 Introduce models, demonstrate mockup construction and have the 
studaits prepare a irockup* 

17 Introduce product eigineering and engineering drawings* 

18-21 Have students prepare detail drawings 

22 Introduce pictorials* 

23-24 Have students prepare pictorial assenbly drawings* 

25 Introduce and have students prepare bill of materials* 

26 Summarize module* 

00 
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0 Well before introducing this module, the following tasks should be 
OQopleted: 

1. Prepare daily lessor plan and teaching materials for eadi 
lecture/discussion and deskonstration. 

2. Prepare 4-6 diff exeat product design assignments or briefs (see 
j^ppendix). 

3* Cbtain pictures or slides of well designed products. 
4* Develop a saaple narket survey Which will solicit opinions about 
product features custoners want in a specific product. 

1 Present a concise definition of each functional division of 
activity: researdi, development, and engineering* Provide exaitiples 
to help clarify the type of activity (problems tadcled, procedures 
used, and outcomes) within each function. Show some sample 
technical reports; products and processes that have been explored; 
and drawings, method sheets, and products engineered* Identify and 
differentiate between the subdivisions by the type of worked 
conducted* 

1* Reseaurch: pure and e^lied 

2. Development: product and process 

3* Engineering: product, process, and plant* 

E3q>lain that titles refer to functions to be performed and one does 
not always find clear-cut divisions nor titles to persons ccnducting 
tiie activity - an ••engineer" may work any ca: all of these and 
additioml functions* 

Present an overview of the differences designers and well designed 
products make \:pon the choices, uses, and effects of our lives* 
Point out that certain products have mare appeal, work better, are 
constructed better out of better materials, and give us better 
conditions than do others; there are choices to be made* 
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MDtives for developing new products come from consumer needs, 
designer's creations, or process-ralated outgrov^ths* Discuss how 
sane designers and inventors derive ideas and develop them into 
products— SODS fedl, some succeed; some contes^rary, some fads; 
sens time-4Knored, scne consumable; some renewable and recyclable; 
others dtooLete. 

Match designers with their products and analyze tiie design qualitii^s 
within tte products. Review the effect that time has on 
design-timing of advertising and sillying as in fads; length of 
time a design of a product remains in demand; and how qaickly some 
are made obsolete ovemicpit* 

Public cihoice as a consumer is important* If the public would quit 
buying a product yielding ill effects, the producer would qait 
sipplying it — ieadr-painted toys, tobacco, hi^ sulfur coal, 
airplanes making too much noise, etc* 

Show exanples of goods designed products (use photos, slides or 
actual products)* 

Present the design procedure (see Introduction)* 

1* Identify problem 

2* Gather data 

3* Develop possible solutions 

4* Evaluate solutions 

5* Oocwunicate solutions 

2-4 Discuss the factors involved in identifying and defining a design 
problem* In keying with the systems model, identify all the 
"inpct" one can find — consumer needs, wants, characteristics; 
producing capabilities; financial aspects, etc* Remark that oorapary 
needs to work within certain restrictions on products they wish to 
produce* 

Divide the class in groips of 3-5 students* 

Provide a design problem to each groqo (see AR^idix for ejaitples). 
Have each groips 

1* Design a market survey whicii will determine what the customer 
wants to see in a iiew product (toy, etc*) - remember this class 
is using the consumer orientation to product development 
determine the desires of the customer, the design, and engineer 
a product to meet the needs* (Do in class*) 
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EMT ACTIVnY 

2. Conduct the survey with at least ten potential custaoers. 
(Do outside class. ) 



3. Survey the ccopetition « find and analyze conpeting products by 
(a) describing the product with words and sketches, (b) listing 
pcoduct's stxong featiares, and (c) listing product's weak 
features. (Do outside class.) 

4. Gather data on designs and oonstruction using school and 
comunity libraries. (Take class to school library.) 

5 Introduce "Design Direction Statements" as the guide vihidti directs 
all succeeding design activities. It gives focus and direction to 
cill design work. 



Using data gathered, have the class develop their first design 
direction statement (See Appendix). This statement may be 
revised a nuntoer of times as new insic^t is gained. A laical 
statement is: 



"This is a market for a set of four wood trucks which can be used 
both indoors and outdoors by beys and girls ages 4-7. Ttysse trucks 
should be approximately 6" long and be seen as a set. T!he oommon 
design theme can be accomplished by using a standard cab. The 
market suggests that the types of trucks should be (1) log, 
(2) van, (3) gasoline tanker, and (4) flatbed. Interest can be 
developed by using woods of varying colors for the various truck 
beds.** 

6 Differentiate between "techniques" used in designing conpared to 
design "oonsiderations." 

Present the design oonsideraticns in outline format and provide 
examples through jjhotos, illustrations, and actual objects to depict 
good and poor aspects. 

1. Design Factors: function, materials, appearance, 
construction, approaches, and effects. 

(The last one on personal, societal, and environmental ''effects" 
is not listed in references on design. ) 
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DMT Acnvrnr 

2. Design Elements: line, shape, mass. 

3. Design Principles: balance, proporticzi, harmony, 

en;3hasis, rhythm* 

Present a preview of tte techniques used to generate and record 
ideas for products, sketching with roug^; refined, detailed, refined 
or presentation illustration; models and mocki^; and presenting 
ideas to others for selection. Make note that these ooopose the 
''process" portion of the systems' model. 

Present the types of sketdies used: 

1. Rough sketch is not a crude sketdi but a quickly developed 
sketdi. It captures original thou^ts and forms a library of 
ideas. The larger the library the better the chance of it 
containing a good idea* 

2. Refined sketch is a more oonplete sketch vihidx integrates 
and eihances ideas caught by the rough sketches. 

3. Detailed (dimmsicned) sketcii sizes the refined sketches. 

Describe and demonstrate techniques used in making pictorial types 
of sketches — isometric, oblique, and perspective. Show how to 
develop thumbnail and refined sketches. 

7-8 Have eadi student in each design groip develop 3-5 rough sketches 
for each product as a vftiole; major feature of the product (i.e. for 
a toy train ideas for v*ieels, connectors between cars, methods of 
attaching wheel/axle assembly to chassis, etc. ) must be explored. 

Have each student in each design grotp develop a refined sketch for 
each product as a vhole and each major feature. 

NC/TE: Students should be learning how to coranunicate using 
sketching techniques NOT drafting skills or numerous specific terms. 
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oof jygnvriY 

9-10 Introduce bcainstocming as a "gr'^hering of two or more people to 
e3q>lcre creative ideas on a subject v^iere the ideas presented by 
one person stiiDulates other people to develop additicnetl ideas*'* 

^resent the tenet of Ixainstorming: 

1. Ihink first • julgfe later. 

2* The wilder the idea, the better* 

3. Avoid criticism. 

4. Expand, coiDbine# integrate ideas. 

5. Quantity is the goal. 

6. Record etll ideas. 

Have the students in each grcxp present their sketches and 
brednstonr iiiprovements. Ihe presaiter should record atll 
reconmended improvements. 

Based on the brainstorming session, the students in each groijp 
should select the designs they will further develop and file the 
remaining idjeas for reference. They should have an approved idea 
for eacfh product, and an aqpproved idea for eacii major product 
feature. 

11 The students should prepare a set of refined sketches which 

incorporate the suggestions from the brainstorming session. (This 
activity should start as txxxi as brainstorming is over on Day 10.) 

12-23 Introduce dimensioning. Present the idea that dimensioning provides 
geometric information (shaqpe), size information, and location 
information. 

Make the presentation informative but brief. The goal is to show 
students how to cocnminicate information 1X71 become drafters. 

The stuJents should dimension the revised, refined sketches. This 
includes both toted product sketches and product feature sketches. 

14-16 Describe the different types of models and their uses — mockip 

(appearance), and prototype (working model). Describe the types of 
materials used to make mockiqp. Demonstrate the use o£ the tools, 
procedures and processes of making a mockip — a heavy paper dust 
pan, a cardboard toolbox, a styrofoam casting, a modeling clay 
sculpture, a balsa wood piece of furniture, etc. 
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Point out that one of tiie purposes of making a mockup is to 
evaluate size, shape, and appearanoe of an object. Modification of 
design is joade much more efficiently in the development phase rather 
than in later phases of engineering axvi productioi. 

Have each student gx )up prepare one or more mockqps of their 
products* 

IX/TEi Introduce material selection and testing at t^is point and 
agadn on Day 25. 

17 Describe tlie functions to be performed by product engineering: 
working drawings, a nateried list, and written specifications. 

E3q>lain the necessity of accuracy and detail in the working 
drawings. 

Demonstrate techniques for oonposing multi-view, orthographic 
projection drawings. 

1. Position of views 

2. Projection of views 

3. Vfei^t of lines 

4. Dimoisioning of parts. 

Differentiate between detail (part) drawing vAuch are usually 
orthograpihic projections, assCTibly drawings which are often exploded 
pictoricd.s, and system (schematic) drawings. 

Have each grocp determine the drawings needed to ooiranunicate their 
designs. 

18-21 Demonstrate producing detail drawings (dimensioned drawings with 
parts). Introduce tolerances. 

Have the student groups prepare the detail drawings for their 
product. 

22 Introduce pictorials and demonstrate their production. 
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23-24 Have eadi student gtoup prepare assenibly drawing using dimensioned 
pictorials. 

25 Introduce "selecting aaterials to meet design parameters." 

Present and have students prepare a bill of naterieOs for each 
product. 

26 Review product design and develapDent. (Include in the review 
product testing.) 

NOTEj If a C3UD system is available the days in the course beycnd to 
80 scheduled in this guide may be used to enlarge the drawing 
ocsmpGnent to include CRD* 
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DESIGN DIRECriCK STATEMEm? 

GROUP #: CLASS: 

PllSr DRAFTS DATE: 



SEOCND DRAFT: DATE: 
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OQMPBTITION ANALYSIS SHEET 



NAME ; D ATE ! 

Name of the Product; 

Manufacturer ; 

Retailer: SeUing Price: 



SKETCH OF IHE PHXWCT 



Product Description: 



Strong Features: 



Features Needing Iirproving: 
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CREATIVE EDUCATIONAL PRODUCTS 



MOTOR CAR TOYS 



You have beoi recently eoployed as a designer for the MGOOR-GAR TOY DIVISICN 
of the C3SATIVE EEXXSVPIGNAL PRODUCTS OQMPANY. "^lis divisicn of the conpany 
q)ecialize8 in designing and manufacturing toy cars for children. 

M3I0R-CAR, like, all oaqpanies, needs a oonstant flow of new product ideas to 
maintain it3 share of the hi^y oon^titive toy market. Your first major 
design assignment with the conpany is to develop a completely new line of toy 
cars vAiich has hi^ market appeals 

Ihe chief designer has met with the cQO¥>aE^'s marketing director and the 
following design criteria were developed for the project: 



1. Ihe line ^h^uld have a minimum of four different models. 



2. Eedi toy should be seen hy the customer as an individual product, but the 
toys fihould also be seen as an integrated line of toys. 

3. The primary material to be used in constructing the toys should be wood. 

4. Each toy should not exceed four inches in length. 

5. Ihe products should all fit in the same standard sized padcage. 

6. The products should be chilc^proof and safe. 

7. The products should be easily and efficiently manufaictured on typical, 
general purpose woodworking machines. 
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r 



ROAP B£P TOYS 



J 



You have been recwtly enployed as a designer for the POAD-BED TOY DIVISIC2I of 
the CSEATIVE EEUCftTICNAL PRODUCTS CXMPANY* This division of the oonpany 
^pecietlizes in designing and manufacturing toy trains for children* 

RQAI>-BED, like all conpanies, needs a constant flow of new product ideas to 
maintain its share of the hi^y oonpetitive toy market • Your first major 
design assignment with the oonpany is to develop a oonpletely new line of toy 
trains which has hi^ market appead* 

The chief designer has met with the ooirpany's marketing director and the 
following design criteria were developed for the project. 

1. The line should have a minimum of four different cars plus an aigine* 

2. Each toy should be seen by the customer as an individual product, but the 
toys should edso be seen as an integrated line of toys* 

3* The primary material to be used in constructing the toys should be wcxd* 

4« Each toy should not exceed five inches in length* 

5* The products should edl fit, in the same standard sized package* 

6* Thft products should be childproof and safe. 

7. The products should be easily and efficiently manufactured on typical, 
general purpose woodworking machines. 
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PLAY east TOYS 



You have been recently esployed as a designer for the PIAY-FAST ICY DIVISION 
of the CREATIVE ECUGATIGMAL PROCUCTS OGMPANY. Itiis division of the coopany 
^>ecialize8 in designing and inanufac±uring toy trades for preschool children. 

FEAST-FAST, like ocnpanies, needs a constant flov^ of new product ideas to 
maintain its share of the hig^y coa|)etitive toy market. Your first major 
design assignment with the conpar^ is to develop a conpletely new line of toy 
trudcs which has hi^ market ^peal. 

The chief designer has met with ^ coD|)any*s marketing director and the 
following design criteria were developed for the projeci:. 

1. The line should have a minimum of four different models. 

2. Each toy should be seen by the customer as an individual product, but the 
toys fiiiould edso be seen as an integrated line of toys. 

3. The primary material to be used in constructing the toys should be wood. 

4. Each toy should not exceed five inches in length. 

5. The products should all fit, in the same standard sized padcage. 

6. The produ^ should be childproof and safe. 

7. The products should be easily and efficiently manufactured on typical, 
general purpose woodworking machines. 
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AGRA -PLAY TOYS 



You have been recently ©nployed as a designer for the AGRA-PLRy TCY DIVISICN 
of the CREATIVE EDOCATICNAL PRODUCTS COMPANY". This division of the ccntpany 
specializes in designing and manufacturing fana-type tcys for children. 

AGRA-PIAf, like edl conpanies, needs a constant flow of new product ideas to 
maintain its share of the highly ocsnpetitive toy market. Your first major 
design eissignment with the company is to develop a oonpletely new line of farm 
tcys vAudi has hi^ market appeal. 

The chief designer has met with conpany's marketing director and the following 
design criteria were developed for the project. 

1. The line should have a minimum of four different models. 

2. Each toy should be seen by the customer as an individueil product, but the 
toys £hould also be seen as an integrated line of tcys. 

3. The primary material to be used in constructing the toys should be wood. 

4. Each toy snould not exceed six inches in length. 

5. The products should all fit, in the same standard sized padcage. 

6. The products should be childproof and safe. 

7. The products should be easily and efficiently manufactured on typical, 
general purpose woodworking machines. 
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HI nme toys 



You have be&i recently eaoployed as a designer for the JSrFUlTSG DIVISICN 
of the CREATIVE EDUCATIONAL PRODUCES COMPANY, This division of the conpany 
specializes in designing and ]nanufac±uring toy airplanes for children. 

HI'-EiyiNG, like all oonpanies, needs a constant flow of new product lines to 
maintain its share o£ the hi^y oonpetitive toy market. Your first major 
design assignment with the conpany is to develop a conpletely new line of toy 
airplanes which has hi^ market appeed. 

The chief designer has met with the conpar^'s marketing director and the 
following design criteria were developed for the project. 

1. Tlie line should have a minimum of four different models. 

2. Each toy should be seen hy the customer as an individual product, tut the 
toys diould also be seen as an integrated line of toys. 

3. T!t)e primary material to be used in constructing the toys should be wood. 

4. Eadi toy should not exceed six inches in length. 

The products should all fit, in the same standard sized package. 

6. The products should be childproof and safe. 

7. The products should be easily and efficiently manufactured on typical, 
general purpose woodworking machines. 
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SIREN Toys 



You have bew recently enployed as a designer for the SIREN TOY DIVISICN of 
tOie CREATIVE EDUCATIONAL PRCWJCrS CXDMPANY. This division of the conpany 
specialiases in designing and manufacturing emergency vehicle type toys for 
children. 

SIRQI TOVS, like all conpanies, needs a constant flow o£ new product ideas to 
maintain its share of the hi^y ooitpetitive toy market. Your first major 
design assignment with the ccnpany is to develop a oonpletely new line of 
emerg&)cy v^cle toys which has hi^ market ^$3peal. 

The chief designer has met with the oonpany's marketing director and the 
following design criteria were developed for the project. 

1. llie line should have a minimum of four different models^ 

2. Each toy should be seen by the customer as an individual product, but the 
toys should edso be seen as an integrated line of toys. 

3. TlTe primary material to be used in constructing the toys should be wood. 

4. Eadi toy should not exceed five inches in length. 

5. Vne products should all fit in the same standard sized package. 

6. l!t)B products should be childproof and safe. 

7. The products should be easily and efficiently manufactured on typical, 
general purpose woodworking machines. 
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MJDULE: 2 • Selecting and Sequaicing Operaticns 
UXXTZH: 2 Manufacturing OUSIER 



Manufacturing depends on an orderly conversion of material rescxirces into 
products. ProdLSCt drawings (as develqped in Module 2} are aialyzed to 
determine tiie most efficient method of manufacture. 

C|)eratiai8 are selected and sequa:x:ed* This activity involves using three 
basic tools of the manufacturing ^ineer: 

1. Operation Sheet - lists the order of operations with their tools and 
madiines that are needed to produce each PART * 

2# Plow Process Chart - lists , in order, the operations, inspections, 
transportations, delays, and storage acts needed to produce each PART * 

3* Operation Process caiart - a branched chart which shows the operations and 
in^)ections that are needed to produce the PRQUJCT . 

This learning nodule will cdlow students to first analyze the drawings then 
select and sequence operations needed to produce the product. 
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Upon conpleting this learning module, each student shoald be able to: 

1. Describe and prepare Operation Sheets, Flow Process Charts, and Operation 
Process Charts. 

2. Amlyze drawings to determine operations needed to produce a product • 

3. Describe the need for proper planning in establishing manufacturing 
systems. 
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1 Introduce HBnufactvuing engineering, and more specifically, 
operation selection and sequencing* 

Analyze a siiople produc± to determine operations needed to produce 
it. 

2 Organize mnufacturing engineering teams* 

Have each team analyze drawing to determine operations required to 
buil(? the product and prepare G|)eration Sheets* 

3-4 Introduce Flow C2iarting. 

I^ve students prepare and present Flow Process Qiarts* 

5 Prepare Operation Process Charts for the product. 
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0 Before introducing the module, oonplete the following tasks: 

1. Prepare lecture/discussicn. 

2. Select a siinple product then develop foe it: 

a. C|>eration Sheets 

b. Floi^ Process Oiarts 

c. Operation Process Charts. 

(Use the charts as backip in the Day 1 discussion. 00 HTJH 
distribute them.) 

3. Select one of the products or product sets developed in Module 2 
to be used for che remainder of the class. 

IXTTE: Tlus can be a class activity for Day 2 of this module. 

4. Obtain a copy of the f ilmstrip with audio tape Developing 
Production Methods from: 

Manufacturing Forum 

Department of Industry and Technology 

Ball State University 

Muncie, IN 47306 

1 Laser ibe manufacturing engineering as the acts of: 

1. Developing methods for manufacturing product 

2. Tod design and ^gineering 

3. Plant layout 

4. Material-handling engineering 

5. Time stud/. 

Describe methods stuc^: 

Whereas, product engineers deliver the specifications for the 
product, methods engineers are to develc^ procedures and techniqaes 
v^iereby the product can be produced in an efficient manr^r. 

Planning procedures, techniques, tool adaption, and arrangement 
for the production of the product, is the task of process 
engi iieering. 
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Describe the first stage of design of process as the analyzing of 
the product (as specified by product engineering) into its ooc{)onent 
parts, sub-as8eoi>li68, and assenblies; this is called exploding the 
product* 

Then standardization of parts is oonsidered - can some parts be used 
acrow product lines? IkM parts and special setiqps can be 
eliminated by using parts vdiicii are available or used in other 
products* 

Present a definition of an operation: it's all the 'operation" 
things done with a ooqponent, su2>-assembLy/ or assembly at one work 
station. Discuss the inportance of identifying all of the 
operations as well as the sequentiail order in which they should be 
performed* Analysis of the details of the cutting, bending, heat 
processing, sanding, etc* will help in placing them in order* Some 
sequences may be altered after esq^erimaiting or even after producing 
a qoantitr/ of products* 

Take a sinple product (bockend, etc* ) and analyze it by: 
1* Listing parts 

2* Operations needed to make each part 

3* Order for assembling the parts into a product* 

NOTE: Use class interaction to develc^ these items. 

2 Organize the clciss into manufacturing engineering teams of 3-4 
students each* 

Give eacii grcxp one or more part drawings to analyze. 

All drawings for the parts (detail drawings) should be distributed. 

Have eadi groiqp analyi d eadi drawing and develop an Operation Sheet 
for the part or part5>* 
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3-4 Introduce Flow Charting by illustrating and describing the use of 
Flow Process Charts; they are used to plot the activities needed to 
produce the ocnponents, sul>-asseflablies, and assegblies> Ti:)ey are 
developed for new products vMdi have not been produced and are 
used to evaluate and inprove existing operations. 

Illustrate and e^^lain the standard flow process syisbols; 
differentiate betweai the activities of each category. Use a sanpit 
product to illustrate the task of filling out a Flow Proceiss Chart. 
Use exaoples to clarify differences between categories • Infom 
students that their charts will be a preliminazy copy and that 
changes will be made as more details are developed. 

Show filmstripr Developing Production Systems . 

Have the students prepare and presait a Flow Process Chart for each 
part their grout? has assigned to them. 

A form foe Flow Process Charts can be found on Page 46 of Wrigpit, 
Manufacturing Laboratory Manuals or Activity 21A in Wri^t, 
Exploring Manuf actvuring - Activity gieets> 

5 With class discussion, prepare ^n Operation Process Chart on a large 
piece of Kraft paper. See Wright, R. 1horoas# tfenufacturing. pp. 
145. 'or an excxnpie* 
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MDDULE: 4 : Designing Tooling 
IBXSmz 20 DftYS Manufacturing CLIISTER 



Mass production reqaires that interchangeable parts be produced tr/ the 
manufacturing systen. This reqnreu oachining and assesi^Iy equipBioit to 
perform their tasks reliably over r^^ted use. Often, q)ecied devioes to 
insure oonsistait production are used. Ihese devioes, often called tooling, 
includes jigs, fixtures, patterns, toplates, and molds. 

A well designed tooling device will increase the speed, accuracy, and safety 
of an operation. It will eliminate the need for human judgement (cutting cn a 
line) or manual holding parts near a cutter. Good tooling will cause the 
operation to operate at a more predictable speed. Loading parts, actuating 
the operation, and unloading the finished workpiece, will be made unifomu 

Tooling may be seen as a products It is designed (need determined, solutions 
developed, best solution selected, and drawings prciuoed), fabricated 
(mater ieds selected, parts produced, and final item assembled) i and tested. 

This module will allow students to determine tooling needs, propose possible 
solutions, select a promising solution, then fabricate, test, and adjust the 
device. 
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1^X31 ooopleting this learning module # eadi student should be able to: 

1. Define and describe tooling* 

2. Define and describe the t:ypes of tooling. 
3* List the reasons for using tooling. 

4. Determine the too!* 'ng needs for a sisple product. 

5. Sketdi possible solutions for a tooling problem. 

6. Prepare a tooling drawing. 

7. Fabricate and test a sinple tooling device. 
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DRY ACTIVnY 

0 Before introducing this module, conplete the following tasks: 

1. Falxicate sane sisple drilling, cutting, and assembly tooling 
which can be used for Day 1 demonstrations . 

2. Cbtiin the filinstrip with audio tape. Tooling Design , from: 
Manufacturing Fcrum 

D^>artii«it of Ix>dastry axxd Technology 
Ball State University 
Mncie, IN, 47306 
Cost: $10.00 

3. Prepare an assartmait of materials for tooling fabrication: 

a. Bases (5/8 particle board underlayment) 
Topical sizes: 8 x 12, 10 x 12, 10 x 14, 10 x 16 

b. Stops and fences 

(3/4 X 1, 3/4 X 1 1/2, 11/2x1 1/2 construction lumber) 

c. Hinges, springs, band iron, sheet metal, clear acrylic 
sheet, etc. 

1 Introduce tooling by: 

1. E35>laining that tool engineering is responsible for preparing 
all equipment for efficient production of the product and for 
writing out the specifications for each workstation. It 
includes: 

a. Selection of type of machines and accessories used at each 
workstation 

b. Determination of adaptations and adjustments of equiptrient 

c. Design and development of unique tools and accessories 

(1) Jigs and fixtures 

(2) Patterns and tenplates 

(3) Molds, dies, and forms 

(4) Unique material-<handling devices 
d« Retooling any equipment as needed 

e. S^)ecificatiQns for the instcdlation of the setu^. 

2. Defining and showing exanples of patterns, tenplates, molds, and 
forms. Exanples include: 

a. 1W>-dimaisional patterns: Full-size and accurate shape 
outline of two-dimoisional layout, usually made of paper 
patterns for irregular flat products. 

b. Three-diraaisional patterns: In-the-round object made for 
tracing with a stylus or forming a cavity as in a mold. 

c. Template: Full-size and accurate shape outline of a two- 
dimoisicnal layout made out of some durable material for 
repeated tracing or stylus following - as at. a tracer or 
di?>licator lathe and of repeated layout of irregular lines. 
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d. Mold: A cxxitainer-like unit with internal cavity of a 
ccnfonnity in the fona of a reverse three^-dimenaional 
pattern <- sand mold for casting; injection mold for plastic; 
slip cast nold for ceramics. 

e« Die: Itoding ocntaining either (1) internal contoured hole 
throu^ Which a nateried is pushed or pulled, or (2) 
external contour vftiidh pausses through or around a workpiece 
(as in an extrusion die and a punch press) • 

f • Fdrm: An open, shaped, structure to vAiidi a material is 
either held or forced against or into for the purpose of 
gaining new geometry of sheet materials - wcxxi lamination 
form and plastic blowforming form. 

3. Presenting types of tools, machines, and accessories to ciid in 
considering a broad array of possible equipment. Many of the 
pieces of equipmmt will need to be adapted/fitted with tools 
and adjusted. Examples include: 

a. Tools and madiinery items 

b. Cutting tools and dies 

c. Gauges, stops, clearance block, spacing pieces 

d. Se£etY aids 

e. Programning CNC nachines. 

Show the use of accessories available within the laboratory 
(select diose which mi^t be used for tlie products being 
develO£jed). Esqplain some of the characteristics of the 
accessories which industries may have. 

4. Presaiting the use of jigs and fixtures to prodiace manufactured 
products in quantity and quality. Soioe may be coniziercially 
available (dovetail jigs) vihile many are custoo-made for unique 
applications. Some provide for flexible use (dovetails can be 
made of various styles and sizes) yihile others are used for a 
q)ecific product only. Show use of auxilliary guides, work-* 
holding devices, and workpiece and tool guidance systems in 
actual setv^. Di^lay ^pecietl hardwsure which will aid in 
developing jigs and fixtures. Point out safety elemaits in the 
production of jigs and fixtures. 

5. Showing the filmstrip. Tooling Desig n. 

2 Using the Operation Process Chart and throu^ class discussion, 
determine and list all tooling needs. 

Divide the class into groi?58 of 2-3 studaits and assign each group 
one or more tooling problems which will require fabrication of a 
jig, fixture, etc. 
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Dfty ACTIVriY 

3-^ Have eadi group prepare rcxig^ and refined sketches of at least two 
(2) different ways to tool-i?) to meet the tooling prc4>lein. Uiey 
should then select their best idea in cGnsultaticn with the 
instructor. 

5-^ Have each stxxient gnxp prepare a set of drawings for the tooling. 
These drawings may be: 

1. A dimensioned drawing with 

a. Tooling in blade 

b. Part in red 

c. Cutting tool (if used} in blue. 

OR 

2. A dimensioned drawing of the tooling with 

a. Part overlay 

b. CXitting tool overlay. 

Check and approve all tooling drawings. 

9 Demonstrate basic machines vAoidi will be used to fabricate tooling. 
Stress safe and prqper use. Learning nomenclature is not in^xDrtant. 

10-19 Supervise and provide individual demonstrations as studeiits build 
tooling according to their approved plans. Tooling should be built 
with accuracy and ease of operation in mind. Corners should be 
rounded, edges softened, etc. 

Tooling operation should be tested at criticeil stages of 
fabrication. The test should consider accuracy of operation, ease 
of use, safety, speed (efficiency) of loading, using, and unloading. 

Tooling designs and the tooling itself should be refined and 
adjusted in terms of the tests. 

A good part should be produced from cocapleted tooling before the 
device is "signed-off" ty the instructor. 

NOTE: If a grocp or individueLl finishes hisA^ tooling before tlie 
end of the module, assign them as 'Tielpers" v^iere tooling 
development activities are slow. 

20 Review module. 
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MaxiLE: 5 : Develqping Quality Control Systems 
IBXjmi 10 EAYS Manufacturing OUSTER 

Products must function well, look attractive, and be consistent in their 
operation. In other words, the product oust have c^iality - it oust have a 
degree of ^Ineness built into it. 

Each product has its own quality staiKaards. A fine piece of furniture should 
be flat aihd smooth. However, a very smooth nail would have 1cm holding power* 
Vfe generally expect hicjher quality from expensive or long-lived products. 
China ci^ are e39)ected to be uniform in size and decoration. On the other 
hand, voiding Ladiine ojpe must sinply hold the liquid for a few minutes or 
hours to meet our e;^>ectaticns. Ihe appearance is secondary. 

Quality is designed and built into a product. Manufacturing systems must be 
designed to produce a qusdity product. Proper materials must be selected 
(Module 2): operations mast be wisely selected and sequenced (Module 3), and 
tooling must be designed and fabricated to produce uniform products (Module 
4). 

In addition to these tasks, workers must be encouraged to work with queLLity ia 
mind and the product must be ixispected to insure that they meet stated 
standards. Hiis learning module will allow students to explore the last two 
elements: motivaticxal and inspection programs. 
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UpGn cx^opleting this learning nodule, eadi stucSent should be able to: 

1. Define and describe quality in terms of product function and use* 

2. Describe the motivational and inspection aspects of a total quality 
control program. 

3. Determine quality control chedqpoints (inspections} for a product. 

4. Design and fabricate a simple inspection gauge. 

5. Design and produce quality control irXivaticnal program materials. 
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DMf ACTIVnY 

1 Disciiss/present quality control* 

2*3 Identify inspection needs. 

Divide class into groups ^ assign each gcoap inspection gauge 
design problans* 

Develop roug^ and refined sketdbes for inspection gauges* 
4*5 Prepare engineering drawings for inspection gauge* 
6-8 Construct and test inspection gauge* 
9 Introduce quality control motivational programs. 

Have students develop motivational materials. 
10 Review module* 

m 
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0 Before introducing this module^ the following tasks should be 
ooqpleted: 

1. Prepeire lecture/discussia:: plans and mater ietls. 

2. Construct or obtain aaaple inqpejtion gauges^ 

3. Obtain saspLd quality cortrol poeters and naterials. 

4. Ctotadn the f ilrotrip vd.th audio tape Quality Control from: 
Manufacturing Forum 

Dq^tnent of Industry and Technology 
Ball State Universi^ 
Muncie, IN 47306 
Costs $10.00 

1 Introduce quality control by: 

1. Presenting an overview of ^ JLity in terms of: 

a. Quality of design 

b. Quality relative to ooqpliance to specifications and . ^ 
e:q)ected use 

c. Quality of performance. 

Quali>,y of a product is a responsibility of many grocps within a 
manufacturing firm. The designer and product development 
personx^l matcii quality to type of sales; market engineers 
provide input regarding possible saxes and then pronote the 
product of set quality; product engineers write specifications 
relative to intended product use# and process oigineers naximize 
processes relative to product standards. 

2. Ebqplaining tliat qucility control or quality assurance refers to 
maintaining the quality of ccoponents and products up to the 
standards as established. Inspection is the act of checking 
specific aq^ects of a conponent or product in ooinplianoe with 
specifications. Inspection is to be conducted in three 
stages^ 

a. In preparation for production - ipon delivery of materials 

b. 'XirixKf tie production - in process 

c. After prcduct has been produced. 

3. Describing informal inspec^tion as being acconplished by the 
operator of the workstation in the conduct of the job. ^ormal 
inspection is conducted by an independent inspector and is 
acooqpliaVxa either on-the-line at location or in a centralized 
inspectiai room. 



»1D 

ERIC 52 



PSeswmsC the HXULE ^ OGntinued 



as ACTivnY 



4* E3q)ressing the r^eed to identify how to 90 about the inspection 
tasks* 

a* What needs to be inQ>ected? Incoming materials; 

oonponmtS/ aub-assenhLies, and assemblies; oc^leted 

products, and Incqpecticn devioes. 
b* Bm many should be inspected? Depends on product - 100% of 

critical airplane parts; saspling of others* Saspling 

acconplished by chedcing every*-so-fflazxy or every-^so-iDany 

minutes* 

c* How inspect? Visually, medianically, physically, or other* 
Describe the need to write out the tediniqae and criteria 
for inspection at eadi formal inspection station and make a 
note en each informal step on the C|)eration Sheets* 

d* What criteria? Sooie parts will need to be checked for 

dimensions; measuring or gauging instruments will be needed* 

e* Describing the difference between a msasuremait device (or 
indicating gauge) and an attribute (or fixed) gauge* 
Assist students* 

2-3 Tlirou^ discussion and using the operation process chart from Module 
3, determine the needs for inq>ecticn* 

Divide the class into groups of 2-3 students* 

Assign each groi^ one or waci inspection tasks • 

Have eadi group develop rou^ and refined sketches for gauges or 
other devices to inspect the assigned product feature (length of 
part, location of a hole, etc*). 

NOTE: Be sure the gauge measures both too small - too big (size), 
too close • too far (hold location, etc. ) . 

4-5 Have the groi:4)s prepare drawings for their in^^ection devioe Whidi 
either: 

1* Shows the gauge in black; part with correct features in red and 
with incorrect features in green 

OR 

2. 9iows the gauge in blade with overlays to show correct size part 
and reject parts* 
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6-8 Have the student grocps cxnstruct and test their inspection gauges. 

9 Introduce the ocncept of "motivating workers to build products with 
qioedity in mind* " Discuss q^iiality circles and use of motivational 
Batter ials* 

Have eadi stvK3ent develop a quality slogan and poster design (finish 
as homewcrk)* 

10 Review module. 
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IDDULE: 6 : Develcyinq Plant Layouts 
Uismi: 5^ LK£S Manufacturing CLUSTER 

Each manufacturing plant has an arrangement of ec|aipDait to insure efficient 
f ICM of people, naterials, and products tiiroug^ the factory* The eqaipmmt is 
arranged in two basic waiys. Plants vftiich specietlize in custom and 
intermittaiit production often arrange the eqaipnent according to the process 
it is used with. Ihs result is process departnsits - machining, assenbly, 
finidiing, etc« 

Continuous manufacturing factories use the sequence of operations to be 
performed as the data base. Ihe product dictates the arrangement and sections 
of the production line and takes on product names - chassis assembly, dash 
assembly^ etc. 

An integral part of each plant layout is material-handling vMdi can be 
eitlier: 

1. Fixed Path - conveyors, pipes, ciiutes, etc (used in oontinuous 
manufacturing) • 

2. Variable Path *- forklifts, two motors, v^^eelbarrows, etc. (used in 
intermittent manufacturing and to sij^ply continuous manufacturing lines). 

This learning module will allow tlie students to prepare plant layouts and flow 
diagrams for the manufacturing system* 
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Upon conpieting this learning module, eadi student should be able to: 

1. Describe plant layout in terms of the manufacturing system used. 

2. Differentiate between product and process layout. 

3. Differentiate betweaa and describe the uses for fixed path and '/ariafale 
path material-4iandling eqaipment. 

4. Prepare a sinple plant layout drawing. 

5. Prepare a flow diagram. 
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1 Present/discuss plant layout and materied-handling. 

2 Divide class into manufacturing engineering grocps. 
Assign each gcoap a plant layout task. 

Have each groip prepare plant layout sketches. 

3 Have each groip design materials-handling system. 

4-5 Ijave each groi^ prepare plant layout drawings, flow diagrams, and 
:naterial-handling plans. 
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Describing alternative techniques and apparatus for handling 
materials. CQnt£dners assist in moving parts as well as 
providing storage, secur 'ty, and accountability. Many types of 
comnercial ccntetinera aL<^ produced; they often eure made to stack 
with considerable wei^t, yet, nest vAian empt^. Systems used to 
move iteaiB nay include conveyors, mobile carts, dollies, or a 
hand truck. Often a tool stand, sirall table, or e^en a stool 
can be used beside a workstation to facilitate handling of 
materials. 

Reviewing safety in relation to the physical facilities and all 
workstation's setv^. Identify the standard color code system 
used to mark potential hazards and point out their use in the 
laboratory. Point out the use of standardized sign systems 
(and their colors) used throu^iout industrial and commercial 
buildings. 

2 Divide the class into groqos of 3-5 studmts. 

Assign eadi groi^ a part manufacture or assembly task and a portion 
of the laboratory to arrange. 

Have the groips sketch or use models to develop a plant layout for 
their assigned task. They should use the Flow Process Charts from 
Module 3 for a data base. 

NOTE: Caution gcoape to coincide safety and the flow of people and 
goods. 

3 Have each qcoup select a material-handling system for their assigned 
task. 

Discuss and integrate the several plant layout sketches. 

Have the grotps modify their sketches so that their part fits into a 
••whole." 

4^5 Have the grocqps: 

1. Prepare a plant layout drawing for their s^ticn of the plant, 

2. Ptepaxe a flow diagram for their tasks. 

3. Prepare drawings or sketdies for their material-handling 
devices. 
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tUDULE: 2 5 Prcxiir.ing Prcx3ucts and Analyzing the System 
UENOTH: 10 EKXS Meuiufacturing CLUSTER 

All the activities of the oourae have teen leading to a major event - 
ulstalling and operating a system to efficiently produce products to stated 
qpalitY standards- 
Four major phases are involved in this task: 

1. Installing the production system 

2. Pilot-testing the system, 

3. Running the system 

4. Monitoring output. 

TBiis learning module will allow students to put their product and 
manufacturing system designs to the ultimate test - they will operate the 
system to produce a LIMITED number of products which meet design 
specifications. 
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Upon completing this learning module, eadi student should be able to: 
!• Design a simple workstaticn. 

2. Install a simple production sfystem. 

3. Participate in the testing and qperaticn of a simple production system. 

4. Analyze the effectiveness of a sinple production system. 

5. Discuss the impacts of production systems on people and society. 



ERIC 



86 



63 




DMT 



iycnvny 



1-2 Discuss/present work station design and specif icaticxis. 

Develop work and inq>ection station designs. 

3 Install and test production system. 

4-5 Ttedn worker and pilot-test production system* 

6-8 Bun production system. 

9 Aralyze effectiveness and output of production system. 

10 Discuss iupacts of production systems on people and society. 

HUTEz Additional days in the course may be used for this 
discussion. 
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DMf ACTIVnY 

1-2 Discuss workstation design specifications - the How to do the Job. 

Assign eacii student a work or inq)ection station and have himA^er 
develop a layout and writtai directions for its operation. 

3 Using the specifications and plant layout drawings, install and 
test the production system. 

4-5 Ocnduct a training session and a pilot run. 

Assign a student to eadi workstation. 

Show each student how to perfona the job properly and ef f iciently* 
Do not provide other information, i.e. blade types, abrasive types, 
etc. Uiis is on-the-job training. 

Have each student complete one cycle of his/her operation as soon as 
he/dhe receives the demonstration. 

After all demonstrations are oonplete, build 2-3 products, carefully 
watching each student. 

Analyze the pilot run. 

Make adjustments. 

6-8 loeview production tasks - stress safety. 

Run production line to build 20-30 products. 

Have inspectors inspect each product and maintain quality control 
record and have the supervisors maintain production records. 

NOfTE: Production and inspection reports form may be found on Page 
57 and 58 of Wri^t, Manufacrt:urinq Laboratory Manual or Activity 24C 
and 24D in Wri^t, Exploring Manuracturing - Activity Sheets. 

9 Analyze producrtion activity - quality, pro' ictivity, needed 
improvements, etc. 

Distribute products. 

10 SuQiDarize course. 
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